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ABSTRACT 
Objective: There have, as yet, been few experimental studies of explicit facial affect 
recognition in patients with dissociative seizures (DS).  The aim of the study was to 
examine explicit recognition and physiological responses to facial expressions in this 
group, relative to healthy controls. 
Methods: Forty patients with DS and 43 controls completed a computerised test of 
facial affect recognition, including five basic expressions (happiness, anger, disgust, 
fear, neutral).  Recognition accuracy, emotional intensity judgements, skin 
conductance levels (SCLs) and responses (SCRs) were dependent measures.  
Analyses controlled for a range of potentially confounding variables, including anxiety, 
depression and medication effects. 
Results: The DS group were less accurate at identifying facial expressions than 
controls (p = .005, η2p
 = .10).  No group difference emerged for intensity judgements 
(p = .72, η2p
 = .002).  Mean SCLs were higher in the DS group relative to controls (p = 
.046, η2p
 = .053).  However, a subgroup of DS patients showed attenuated SCRs to 
the facial stimuli, compared to controls (p = .015, η2p
 = .18).  These differences could 
not be accounted for by possible confounding variables.  Recognition accuracy for 
neutral faces correlated negatively with trauma scores (r = -.486, p = .002) and 
abandonment concerns (r = -.493, p = .002) in the DS group.   
Conclusions: Patients with DS showed reduced recognition accuracy for facial affect, 
despite accurately perceiving its intensity. Elevated autonomic arousal may 
characterise patients with DS in general, alongside reduced phasic autonomic 
responses to facial expressions in some patients with the disorder.   
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Key words: dissociative seizures, psychogenic non-epileptic seizures, facial 
expression, emotion recognition, skin conductance, autonomic response 
 
Abbreviations: DS = dissociative seizures; YoE = years of education; AEDs = 
antiepileptic drugs; SCLs = skin conductance levels; SCRs = skin conductance 
responses; WASI = Wechsler Adult Intelligence Scale; FSIQ = Full-scale IQ; BFRT = 
Benton Facial Recognition Test; WMS-III = Wechsler Memory Scale (3rd ed); HADS = 
Hospital Anxiety and Depression Scale; TEC = Traumatic Experiences Checklist; 
IASC = Inventory of Altered Self-Capacities; µS = microSiemens; IQR = interquartile 
range; SD = standard deviation; SE = standard error; mdn = median 
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INTRODUCTION 
Dissociative seizures (DS) are transient alterations in awareness, behaviour and 
voluntary control, outwardly resembling epileptic seizures but not accompanied by 
electrographic epileptiform activity, nor better explained by another specific 
medical/psychiatric diagnosis.  Instead, DS are thought to be a result of psychological 
mechanisms involving abnormal emotional processes (1-4).  DS represents a disorder 
that spans the interface between psychology, neurology and psychiatry, including 
somatic, cognitive, affective and functional neurological manifestations, without known 
organic explanation.  As such, the disorder is of interest to professionals working 
within services for people with functional neurological disorders, or medically 
unexplained symptoms more generally.    
 
DS are also commonly referred to as conversion, functional, or (psychogenic) non-
epileptic seizures.  The term DS is adopted here in accordance with the current 
international classification system (5), in which DS are classified alongside other 
conversion disorders within the dissociative disorders group.  The disorder is 
differentially classified as one of the somatic symptom disorders group in DSM-5, in 
addition to other disorders indicative of physical illness without any discernible organic 
causation (6).  This discrepancy has been debated by experts in the field, who have 
advocated the reclassification of DS (and other conversion disorders) with the 
dissociative disorders in DSM revisions (7, 8).  The reconceptualisation of DS as 
dissociative is primarily based on the presence of shared risk factors with dissociative 
disorders (9), elevated rates of dissociative symptoms/disorders in patients with DS 
(2, 10, 11), and importantly, the occurrence of marked losses in integration of usually 
integrated psychological and somatic processes during the events.  Moreover, a 
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dissociative model of DS can provide patients and carers with a clearer understanding 
of the possible psychological processes that might underlie their seizures.       
 
Patients with DS report high rates of childhood abuse (12), stressful circumstances 
(13), and relationship dysfunction (14).  A range of emotional difficulties such as 
anxiety, depression (15, 16), and emotion dysregulation (17) are also common.  The 
presence of maladaptive coping styles (18) and elevated dissociative (19) and 
somatoform symptoms (20)  also suggest aberrant responses to emotional distress in 
this group.  Despite the abundance of observational research and theoretical literature 
suggesting emotional dysfunction as a key characteristic of patients with DS, it is only 
relatively recently that emotional processes have been examined in this group using 
laboratory-based experimental methods.   
 
Bakvis and colleagues (21) provided empirical evidence for alterations in 
preconscious attentional allocation towards negative emotional facial expressions (i.e. 
anger) in patients with DS, relative to healthy controls.  Subsequent studies have also 
suggested behavioural avoidance of negative facial expressions (22), increased 
cognitive interference by emotional faces (23, 24), and differences in the intensity of 
subjective emotional reactions to general emotional images (25).   
 
Impairments in explicit facial affect recognition have been observed in a range of other 
disorders sharing clinical characteristics with DS, including depersonalisation disorder 
(26), borderline personality disorder (27), post-traumatic stress disorder (28) and 
mixed somatoform diagnoses (29).  However, there is currently only one published 
study of explicit facial expression recognition in patients with DS.  Schönenberg et al. 
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(30) reported that patients with DS had intact facial expression detection abilities 
relative to healthy controls, when presented with dynamic facial displays gradually 
changing from neutral to one of the six ‘basic’ facial expressions.  However, this study 
was likely to be underpowered statistically and a proportion of the patient sample had 
potentially confounding diagnoses of anxiety or depression.  Therefore, further 
research on this topic is needed, utilising larger samples, additional tests of facial 
affect recognition, and controlling for the possible influence of important confounding 
variables.   
 
The current study was designed to assess explicit recognition, perception of emotion 
intensity and autonomic responses to emotional facial expressions in this group, 
relative to healthy individuals.  On the basis of previous literature, it was predicted that 
the DS group would show reduced recognition accuracy, alongside heightened 
perceptions of emotional intensity for facial expressions. On the basis of recent 
models of DS, suggesting an important role for heightened affective arousal in the 
seizures (1, 2), and observations of increased sympathetic arousal and cortisol levels 
more generally (21, 25, 31, 32), it could also be predicted that the DS group would 
exhibit elevated skin conductance levels (SCLs), and increased skin conductance 
responses (SCRs) to the stimuli, relative to controls.    
 
METHODS 
The study was approved by the Joint South London and Maudsley and Institute of 
Psychiatry NHS Research Ethics Committee (reference 08/H0807/82).  All 
participants provided written informed consent prior to participation.  
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Participants 
Recruitment and data collection took place between January 2009 and December 
2012.  Patients were recruited from tertiary care neuropsychiatry clinics (South 
London and Maudsley NHS Foundation Trust).  Recruitment of control participants 
was carried out via local advertisement.  Eligibility criteria for both groups included 
being 18-65 years old, without documented intellectual disability, and being fluent in 
English.   
 
For the patient group, diagnosis of DS was confirmed by video-EEG or consensus 
clinical opinion.  Video-EEG diagnosis required the video-recording of at least one 
typical seizure in the absence of clear epileptogenic EEG discharges during inpatient 
monitoring.  Consensus clinical opinion (agreement by at least two neurologists, or a 
neurologist and neuropsychiatrist) was determined on the basis that a confident 
diagnosis of DS (and no suspicion of comorbid epilepsy) could be made on clinical 
grounds alone and that video-telemetry was unnecessary. This process reflects 
routine clinical practice at our centre.  Most patients in the sample had undergone one 
or more diagnostic tests, such as routine-EEG, structural neuroimaging, and/or video-
EEG (see Results).    
 
Comorbid diagnoses of major neurological conditions (e.g. epilepsy), depression, 
anxiety, substance dependence, or psychosis were excluded from both samples.  
Patients with DS who had a history of depression/anxiety disorders and whose 
symptoms were currently in remission were included in the study.  Patients with DS 
had not undergone psychological treatment for DS.  Any current psychiatric or medical 
diagnoses were exclusion criteria for control participants.   
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Facial emotion processing task 
Materials 
Facial stimuli were taken from a standardised set (33), selected on the basis of 
normative ratings (i.e. those with the highest recognition rates were included).  Full 
details of the stimuli can be found in Supplemental Digital Content 1.  The images 
were digitally cropped to maximise allocation of attention to the emotional 
expressions.  The experimental task was programmed with E-Prime experimental 
software (Psychology Software Tools, Inc).    
 
Design 
The experiment had a mixed factorial design, with one between-groups factor 
(diagnostic status: DS, control) and one within-groups factor (facial expression: anger, 
happiness, fear, disgust, neutral).  The dependent measures were recognition 
accuracy (selection of an emotional descriptor from a list of five options, as above), 
ratings of emotion intensity (0-7 Likert scale; no emotion-very strong emotion), and 
SCRs (frequency, amplitude).  Six examples of each facial expression yielded a total 
of 30 trials.  Stimuli were presented in a novel pseudo-random order for each 
participant.  
 
Procedure 
Prior to commencing the experiment, written standardised instructions were presented 
on screen, and participants had the opportunity to complete three practice trials.    
Experimental trials commenced with a 15-second central fixation cross, followed by 
presentation of an individual face showing one of the target emotions for six seconds.  
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On stimulus offset, participants were required to select the emotional descriptor that 
best described the facial emotion, and then rate its intensity.   
 
Skin conductance (SC) measurement 
Procedures for SC acquisition, reduction and analysis followed well-accepted 
published guidelines (34, 35).  Details are provided in Supplemental Digital Content 2.  
SC was recorded during a five-minute baseline habituation period and continuously 
throughout the experimental task.  Mean SCLs were calculated separately for these 
time points.  Positive SCRs (> .01 microSiemens, µS) occurring during facial stimulus 
presentation were interpreted as reflecting arousal responses to the stimuli.  
Maximum amplitude values were calculated relative to pre-stimulus baseline 
measurements for each stimulus and averaged by condition. 
 
Emotion comprehension check 
Participants were asked to describe each of the five target emotional states verbally, 
or to provide an example of a situation that might trigger the emotional state, in order 
to ensure adequate comprehension of the emotion descriptor labels.   
Cognitive tests 
Current intellectual functioning was assessed using the two subscale (Vocabulary, 
Matrix Reasoning) form of the Wechsler Abbreviated Scale of Intelligence (36) 
(WASI), in order to confirm the absence of intellectual deficits in either group.  To 
evaluate potential cognitive confounds on the experimental task, general perceptual 
processing of facial stimuli was measured using the short-form version of the Benton 
Facial Recognition Test (37) (BFRT).  The test involves matching concurrently 
presented faces on the basis of identity and was included to ensure that any group 
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differences could not be accounted for by differences in basic perceptual processing 
of facial stimuli.  In addition, short-term memory for facial stimuli (recognition) was 
measured using the Faces 1 subtest of the Wechsler Memory Scale – Third Edition 
(38) (WMS-III), due to the task demand of providing responses at offset of each facial 
stimulus.   
 
Self-report questionnaires 
Self-report questionnaires were administered to measure psychosocial variables of 
possible relevance to experimental task performance.  These were the Hospital 
Anxiety and Depression Scale (39), Traumatic Experiences Checklist (40), and the 
Inventory of Altered Self-Capacities (41).   
 
Traumatic Experiences Checklist (TEC) (40)  
The TEC assesses the presence of 29 types of potentially traumatic experiences.  
From this measure, it was possible to record the total number of traumatic 
experiences participants reported (0-29) and also to examine the perceived impact of 
those experiences (1-5; none-extreme).   
 
Hospital Anxiety and Depression Scale (HADS) (39) 
This reliable and valid scale (39, 42) was developed for use in general medical 
settings, measuring current (non-somatic) symptoms of anxiety and depression over 
the previous week.  The scale consists of 14 items, with seven items examining 
anxiety and seven measuring depression. Both subscales have a maximum score of 
21, with scores of 8-10 identifying borderline/doubtful cases, and scores of 11-21 
indicative of definite ‘caseness’. 
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Inventory of Altered Self-Capacities (IASC) (41) 
This scale which has good reliability and validity (41, 43) assesses difficulties in the 
maintenance/regulation of identity, emotions, relationships and behaviour.  The IASC 
provides scores on seven subscales which can be categorised into three groups, as 
follows:  
1. Relatedness 
i. Interpersonal Conflict: Reports of problems in relationships. 
ii. Idealisation-Disillusionment: Ambivalent feelings towards significant 
others.  
iii. Abandonment Concerns: Sensitivity to abandonment by others 
(real, perceived). 
2. Identity 
i. Identity Impairment: Difficulties in maintaining a stable experience of 
personal identity and self, across time and situations.   
ii. Susceptibility to Influence: Tendencies towards being guided or 
unduly influenced by others. 
 
3. Affect control 
i. Affect Dysregulation: Deficits in control and regulation of affect. 
ii. Tension Reduction Activities: Externalisation of emotional distress. 
 
Each IASC subscale comprises nine items, which are scored from 1-5.  Respondents 
indicate the frequency of each symptom in the previous six months.  Therefore, the 
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total score for the scale is between 9 and 45.  These scores are then converted to T-
scores.   
 
Statistical analyses 
Statistical analyses were carried out using SPSS (IBM, version 22).  Outliers were 
identified on the basis of z-scores >3.29 (44).  Analyses were run with and without 
outlying scores; if different results were obtained, the results without outliers are 
presented.   
 
Mean recognition accuracy scores (0-6), intensity ratings (0-7), SCR amplitudes (µS), 
and the proportion of positive SCRs (%) were entered as the dependent variables in a 
series of factorial ANCOVAs.  Group (DS, control) was entered as the between-
groups factor and facial expression (happiness, anger, fear, disgust, neutral) as the 
within-subjects factor.  For SCLs, group (DS, control) was the between-subjects factor 
and time (baseline, task) was the within-subjects factor.  Years of education (YoE) 
and/or anxiety and depression scores (HADS) were included as covariates in these 
analyses, because significant between-group differences were observed on these 
variables.  Where relevant, analyses were run twice more with AEDs or 
antidepressants added as additional between-group factors, in order to assess 
possible medication effects.  The decision to explore the effects of these possible 
confounds was made a priori, to improve the interpretability of participants’ 
performance on the experimental task.   
      
The hierarchical analysis strategy was based on the following power calculation: for a 
two group ANCOVA, at p = .05, a total sample of 74 was estimated to have 80% 
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power to detect a medium effect size of .5 (45).  Partial eta squared (η2p)
 values are 
presented to illustrate estimated effect sizes for main effects and interactions.  
According to Cohen (46), rules of thumb for interpretation of eta squared effect sizes 
are as follows: small (.01), medium (.06), and large (.14).   
 
Parametric tests were conducted with normally distributed data and non-parametric 
tests or robust parametric tests (i.e. ANCOVA) with non-normal data.  Pearson’s or 
Spearman’s correlations were carried out to examine relationships between the 
experimental dependent measures, and between the experimental measures and 
scores on the self-report questionnaires.  Chi-square tests were used to analyse 
categorical variables.  When multiple tests were conducted with related variables (e.g. 
subscales of self-report measures; post-hoc tests; exploratory correlational analyses), 
a more stringent alpha level of p < .01 was adopted to reduce the likelihood of Type 1 
errors. 
 
RESULTS 
Participant characteristics 
The two groups were well matched on most demographic variables with the exception 
of YoE (Table 1), which was lower in the DS sample.  The most common medications 
in the DS group were anti-epileptic drugs (AEDs; n = 17; 43%) and antidepressants (n 
= 16; 40%).  Patients were taking AEDs due to having only recently been diagnosed 
with DS and were being tested during dosage reduction, or were taking AEDs for 
mood stabilisation in a minority of cases.  Antidepressants were prescribed for 
comorbid anxiety or affective symptoms.  Most patients (68%) were diagnosed on the 
basis of video-EEG, with the remainder (32%) diagnosed on the basis of clinical 
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consensus.  However, other diagnostic tests were very common in all patients (Table 
1). 
 
Table 1 near here 
 
Emotion comprehension check 
All participants were able to provide definitions of the five emotion labels, or gave 
relevant examples of situations that might trigger or be associated with each emotion. 
 
Cognitive tests 
Scores for the cognitive tests are shown in Table 2.  The groups were well-matched 
on the WASI and WMS-III Faces tests, but there was a borderline significant between-
group difference on the BFRT, with the DS group performing worse than the control 
group.  A small number of participants in each group scored within the 
borderline/impaired range on this measure (control n = 1; DS n = 4).  With these 
participants excluded from the analysis, no group differences were observed in BFRT 
scores, or any other cognitive measure administered.  
 
Table 2  near here 
 
 
Self-report measures 
Table 3 displays scores obtained on the HADS, TEC and IASC.  Patients with DS 
received significantly higher scores than controls on both subscales of the HADS, total 
trauma and trauma impact scores on the TEC, and on several subscales of the IASC 
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(Abandonment Concerns, Identity Impairment, Affect Dysregulation, and Tension 
Reduction Activities).   
Table 3 near here 
 
Recognition accuracy 
Descriptive statistics for emotion recognition accuracy are shown in Table 4.  There 
was a significant main effect of expression (F (3.38, 250.4) = 4.19, p = .005, η2p
 = 
.054) and group (F (1, 74) = 8.56, p = .005, η2p
 = .10).  Estimated marginal means 
indicated inferior performance in the DS group.  These main effects remained 
significant when participants scoring in the borderline or impaired range on the BFRT 
were removed from the analysis (expression p = .014, group p = .007). 
   
Table 4 near here 
 
Regarding the effect of expression, neutral faces were recognised least accurately 
(marginal mean = 4.82, SE = .13) and happy faces were recognised most accurately 
(marginal mean = 5.87, SE = .037). There was no group x expression interaction (F 
(3.38, 250.4) = .69, p = .57, η2p
 = .009), indicating the same overall pattern of 
responses in both groups.  YoE (F (1, 74) = 2.17, p = .15, η2p
 = .029), HADS Anxiety 
(F (1, 74) = 1.13, p = .29, η2p
 = .015) and HADS Depression scores (F (1, 74) = .25, p 
= .62, η2p
 = .003) were not significant covariates in the analysis.  Post-hoc tests 
indicated that group differences were not significant for any single emotional 
expression (anger p = .070; disgust p = .15; fear p = .34; happiness p = .89; neutral p 
= .13). 
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AED and antidepressant use were entered next as additional between-group factors 
in two further runs of the ANCOVA.  The group effect remained significant in each 
case (AEDs: F (1, 73) = 6.1, p = .016, η2p
 = .077; antidepressants: F (1, 73) = 6.94, p 
= .010, η2p
 = .087), with the DS group showing worse performance in both analyses.  
The effect of neither drug class was significant (AEDs: F (1, 73) = .87, p = .36, η2p
 = 
.012; antidepressants: F (1, 73) = .057, p = .81, η2p
 = .001).   
 
Emotional intensity ratings 
Descriptive statistics for intensity ratings are shown in Table 4.  For perceived 
intensity, there was a significant effect of expression (F (1.74, 134.2) = 7.22, p = .002, 
η2p
 = .086), but no main effect of group (F (1, 77) = .13, p = .72, η2p
 = .002), and no 
group x expression interaction (F (1.74, 134.2) = 2.34, p = .11, η2p
 = .029).  Neither 
HADS Anxiety (F (1, 77) = .030, p = .86, η2p
 = .000) nor Depression scores (F (1, 77) = 
.091, p = .76, η2p
 = .001) were significant covariates; however, YoE was significant (F 
(1, 77) = .46, p = .034, η2p
 = .057).  With reference to the significant expression effect, 
the perceived intensity in neutral expressions (marginal mean = 1.93, SE = .24) was 
lowest and the perceived intensity of fear (marginal mean = 5.74, SE = .11) was rated 
highest.  Greater YoE was associated with perceptions of lower intensity in all 
conditions. 
 
Skin conductance measures 
SC data for four control participants were excluded due to technical failures or 
participants’ behaviour (e.g. excessive movement artefact).  Table 4 displays 
descriptive statistics for all SC measures.  
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Skin conductance levels (SCLs) 
There was a significant effect of time (baseline, task) on mean SCL levels (F (1, 75) = 
9.53, p = .003, η2p
 = .11), with higher values observed in the task relative to the 
baseline measurements.  However, there was no main effect of group (F (1, 75) = 
3.13, p = .081, η2p
 = .040) and no group x time interaction (F (1, 75) = .16, p = .69, η2p
 
= .002).  HADS Depression scores were a significant covariate (F (1, 75) = 4.92, p = 
.030, η2p
 = .062); however, HADS Anxiety scores were not (F (1, 75) = .040, p = .842, 
η2p
 = .001).  Higher Depression scores were associated with lower SCLs.   
 
When AEDs were entered into the model as an additional factor, the pattern of 
findings remained unaltered and AEDs did not exert a significant effect (F (1, 74) = 
.56, p = .46, η2p
 = .008).  However, with antidepressants entered into the model, the 
group effect was significant (F (1, 74 = 4.12, p = .046, η2p
 = .053), although the effect 
of antidepressants was not (F (1, 74) = 1.07, p = .304, η2p
 = .014).  The DS group had 
higher mean SCLs (marginal mean = 7.61, SE = .93) than controls (marginal mean = 
5.38, SE = .92).  HADS Depression scores showed a trend towards significance as a 
covariate in the latter analysis (F (1, 74) = 3.61, p = .061, η2p
 = .046).  Post-hoc tests, 
controlling for depression and antidepressant medication, showed that the group 
difference was significant at baseline (p = .024, η2p
 = .026) but not during the task (p = 
.071, η2p
 = .043). 
 
Proportion of positive SCRs 
There were no significant main effects of group (F (1, 74) = .062, p = .80, η2p
 = .001) 
or facial expression (F (4, 296) = 1.52, p = .19, η2p
 = .020) on the percentage of trials 
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on which positive SCRs were observed.  The interaction between facial expression 
and group was also non-significant (F (4, 296) = .41, p = .81, η2p
 = .005).  YoE (F (1, 
74) = 1.03, p = .31, η2p
 = .014), HADS Depression (F (1, 74) = 1.52, p = .22, η2p
 = 
.020), and HADS Anxiety scores (F (1, 74) = .005, p = .94, η2p
 = .000) were not 
significant covariates.  Neither AEDs (F (1, 73) = .91, p = .34, η2p
 = .12) nor 
antidepressants (F (1, 73) = .22, p = .64, η2p
 = .003) were significant when added to 
the model in additional runs of the analysis, neither did their addition alter the above 
pattern of findings.   Amplitude 
SCR amplitudes are calculated on the basis of positive responses only; therefore, the 
analysis of amplitude data was carried out with a reduced sample (DS n = 16; control 
n = 16) of ‘autonomic responders’, defined as those participants showing at least one 
positive SCR in every condition.  There was no group difference in the proportion of 
participants classified as ‘autonomic responders’ (X2 (1, 79) = .010, p = .92).  There 
were also no significant group differences in age (t (30) = -.24, p = .81) or gender (p = 
1, Fisher’s Exact Test), in the ‘autonomic responders’ subsample.  
 
For this subgroup of participants, there was no main effect of facial expression (F (3.2, 
86.4) = .42, p = .75, η2p
 = .015) and no group x expression interaction (F (3.2, 86.4) = 
1.65, p = .18, η2p
 = .058) for SCR amplitudes.  However, there was a borderline 
significant main effect of group (F (1, 27) = 4.04, p = .055, η2p
 = .13), with the DS 
patients showing a trend towards reduced SCR amplitudes relative to controls.  YoE 
(F (1, 27) = .031, p = .86, η2p
 = .001), HADS Anxiety (F (1, 27) = .33, p = .57, η2p
 = 
.012) and Depression (F (1, 27) = .022, p = .88, η2p
 = .001) were not significant 
covariates.   
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This analysis was possibly underpowered as a result of the reduced sample size, so it 
was run again with non-significant covariates removed.  In this second analysis, the 
group main effect was significant (F (1, 30) = 6.71, p = .015, η2p
 = .18), again showing 
reduced SCRs in the DS group.  All participants in this subgroup had scores in the 
normal range on the BFRT; therefore, this effect could not be explained by differences 
in visual processing of the faces.  However, there was still no significant main effect of 
facial expression (F (2.54, 76.2) = .48, p = .67, η2p
 = .016), or group x facial 
expression interaction (F (2.54, 76.2) = 1.96, p = .14, η2p
 = .061).  Post-hoc tests failed 
to reveal between-group differences in SCR for any single emotion at the required 
stringent alpha level of p < .010 (anger p = .096; disgust p = .48; fear p = .12; 
happiness p = .024; neutral p = .40), although the difference for happy expressions 
approached significance.   
 
The group effect remained significant when AED and antidepressant use were added 
to the model in two additional runs of the analysis (AEDs: F (1, 29) = 4.7, p = .038, η2p
 
= .14; antidepressants: F (1, 29) = 5.15, p = .031, η2p
 = .15).  Neither medication class 
yielded a significant main effect (AEDs: F (1, 29) = .28, p = .60, η2p
 = .010; 
antidepressants: F (1, 29) = .20, p = .66, η2p
 = .007).  
 
Exploratory correlations 
Recognition accuracy scores for neutral faces were negatively correlated with IASC 
Abandonment Concerns (r = -.493, p = .002) and TEC total scores (r = -.486, p = 
.002).  These associations remained significant after controlling for YoE with partial 
correlations (p < .01), and were not significant in the control group. 
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The remaining correlations between the experimental dependent variables and the 
other subscales of the TEC and IASC either did not meet the alpha level adopted in 
this study (p < .01), and/or or did not survive correction for YoE in partial correlations.      
 
 
DISCUSSION 
This study sought to investigate explicit recognition and autonomic responding to 
emotional facial expressions, in individuals with DS relative to healthy controls.  The 
findings suggest that individuals diagnosed with DS are less accurate than healthy 
individuals in categorising the emotional meaning of others’ facial expressions.  This 
effect could not be accounted for by the presence of anxiety, depression, cognitive 
deficits or medication effects, in this sample.  The absence of significant interaction 
effects for recognition accuracy indicated that the overall pattern of responses was 
similar in both groups.  Indeed, the post-hoc tests suggested that the deficit was not 
specific to any single emotion, but was a result of generally reduced performance 
across conditions in the DS group.  This finding contrasts with Schönenberg et al’s 
study (30), in which patients with DS performed comparably to controls on a test of 
dynamic facial expression detection.  This discrepancy is likely due to methodological 
differences such as experimental paradigm, sample sizes, and control for possible 
confounding variables.   
 
Nevertheless, if replicated, the present finding of impaired recognition accuracy may 
be both theoretically and clinically significant.  Difficulties in decoding facial 
expressions are likely to negatively affect relationships and daily interactions.  This 
impairment may contribute to the heightened emotional distress and relationship 
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disturbances reported by patients with DS, thereby acting as either a predisposing 
characteristic and/or a maintaining/triggering factor in the disorder.  In addition, 
misinterpretation of social signals might be associated with therapeutic difficulties 
such as poor engagement or misunderstandings within the patient-clinician 
relationship.  Clinicians working with this group might find it beneficial to be mindful of 
the potential for misunderstanding of emotional expressions, and to minimise the use 
of ambiguous non-verbal behaviours.  Moreover, novel psychological interventions 
aimed specifically at improving emotional interpretation and understanding could be 
an important direction for the development of treatments for this disorder.  
There was an overall expression effect on recognition accuracy, finding that 
happiness was most easily recognised and neutral least, across all participants.  This 
is in accordance with other studies, which have shown that happiness is generally 
well-recognised (47) and agreed upon in cross-cultural studies (48).  In contrast, as 
neutral expressions are inherently more ambiguous than expressions of specific 
emotions, it follows that they might be more difficult to categorise.   
 
The significant expression effect for intensity ratings showed that neutral faces were 
rated as least intense, again, as might be expected given the lack of emotional 
arousal being displayed in such expressions.  Fear, on the other hand, was rated as 
most intense, possibly reflecting the known association between fearful face 
perception and autonomic and limbic responses (49, 50).  However, the lack of 
significant group effects for emotional intensity ratings indicated that patients were 
accurate in gauging the degree of emotional arousal shown in the faces.  The 
significant covariance of YoE with intensity ratings indicated that across the sample, 
the more highly educated participants perceived less intensity in the faces.  One 
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explanation could be increased cognitive regulation of responses to affective stimuli in 
those with more extensive educational history.     
 
The finding that SCL increased between baseline and the experimental task across 
groups is as would be expected, and might be related to energy utilisation, allocation 
of attentional resources and/or the effects of affect/stress during psychological task 
performance (34).  Furthermore, the SCL findings provided additional evidence for 
heightened tonic levels of autonomic arousal in patients with DS, relative to controls.  
This supports previous findings utilising heart rate variability and cortisol measures of 
sympathetic activity at rest (25, 31, 51).  The current study not only provided further 
evidence of increased general arousal levels at baseline in patients with DS, but 
importantly, controlled for the possible influence of depression and antidepressant 
medication, which are known to be associated with alterations on related measures 
(52-54).    It is possible that this elevated physiological autonomic arousal could in 
some way contribute to the occurrence of seizures in patients with DS.  Indeed, some 
studies have shown that sympathetic activity is lowered peri-ictally, relative to those 
with epilepsy (55-57), suggesting that DS may be associated with a temporary 
reduction of ongoing heightened autonomic arousal.    
 
In contrast to the tonic SC measures, the current study did not support the prediction 
that elevated autonomic responding to emotional facial stimuli would be observed in 
the DS group.  The proportion of trials on which positive SCRs occurred did not differ 
between groups, neither did the proportion of each group who responded consistently 
across all conditions (i.e. ‘autonomic responders’).  Therefore, in this sample, the DS 
patients were just as likely to respond to the facial stimuli with autonomic responses 
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as healthy individuals.  The lack of group differences in SCLs during the task also 
suggests that the two groups were comparable in their overall arousal levels, during 
the experimental task.   
 
However, for those participants classified as ‘autonomic responders’, those with DS 
showed reduced SCRs to the facial stimuli, relative to controls.  This was a relatively 
large effect, and so once again, this finding is likely to reflect an important and 
possibly clinically relevant feature of this subgroup.  The lack of significant group 
effects for any individual expression condition indicates that the reduced responding 
was a more general characteristic of autonomic responses to facial emotion in this 
subsample.  However, the trend towards significance for happy expressions is 
suggestive of a particularly prominent reduction in autonomic responsivity towards 
positive facial emotion.  Hypothetically, reduced physiological reactivity towards 
positive facial expressions in some patients with DS could reflect affective blunting to 
such positive social signals, perhaps linked to subjective misinterpretation of these 
expressions as negative or neutral.  Further exploration of responses to positive 
emotional expressions in future studies seems warranted.      
 
The pattern of reduced SCRs in this subgroup of patients is similar to that observed 
previously in depersonalisation disorder (58).  Patients with DS and depersonalisation 
disorder both present with frequent, intense and distressing dissociative symptoms (2, 
19, 59).  Therefore, reduced autonomic responding to emotional faces could be part of 
a dissociative response to potentially threatening or distressing social cues, or a more 
general disengagement from external stimuli, in some patients with DS.   
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Alternatively, it is possible that the observed differences might reflect intentional 
cognitive avoidance of the stimuli.  In social anxiety, for example, it has been found 
that patients avert their gaze from the eye region of facial stimuli (60).  Patients with 
DS might experience directly-viewed facial expressions as anxiety-provoking and 
therefore avoid allocating attention to key regions such as the eyes, when the faces 
are processed explicitly.  Such a tendency could compromise the ability to accurately 
label the faces, and might lead to attenuation of SCRs in some patients with DS.  One 
means of examining this hypothesis would be to replicate the current study including a 
measure of eye gaze during the experimental task.   
 
Another possible explanation for the recognition accuracy and/or SC findings might be 
that the DS patients included in the study exerted less effort during the experimental 
task than controls.  There has been some literature suggesting that poor performance 
on cognitive tests in this group might be explained by reduced effort (61).  However, 
this explanation does not adequately explain the specificity of the deficits to 
recognition accuracy, as it might be expected that reduced effort would also lead to 
poor performance for intensity judgements and/or on the standardised cognitive tests 
administered here.  Future studies might seek to incorporate a measure of effort 
within the test battery to exclude this possible explanation.   
 
In the present study, recognition accuracy for neutral faces was negatively associated 
with trauma scores in the DS patients.  Traumatic experiences involving interpersonal 
relationships (e.g. abuse), which are known to be common in DS, might be associated 
with a lack of consistency between others’ facial expressions and their behaviour, or 
between others’ facial expressions and the emotional consequences for the observer.  
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If such experiences occurred during development, they might result in facial 
expressions being perceived as unpredictable and inconsistent, or as signalling threat 
when none is present.  Interestingly, facial expression recognition deficits in 
individuals with borderline personality disorder have also been reported to be 
associated with childhood trauma (62).  Moreover, Bakvis et al (21) noted a positive 
relationship between the experience of sexual abuse and preconscious attentional 
bias for angry facial expressions in DS.  The negative relationship between neutral 
emotion recognition and abandonment concerns observed in the DS group also 
suggests that misinterpreting neutral faces is linked with maladaptive relationship 
schemata.  Future research might aim to further elucidate the possible contribution of 
traumatic life events and associated schemata on social-emotional processing in this 
group. 
 
The results on the self-report measures presented here support and extend previous 
findings.  For example, the current study replicates the finding that patients with DS 
report more symptoms of anxiety and depression than healthy individuals, albeit in the 
normal-borderline ranges in this sample.  Higher rates of traumatic experiences (TEC 
total scores) were also observed, and the study has also shown that this group 
perceived such adverse life events to have had greater impact on them than controls.  
This suggests that it is not necessarily just the number of life events experienced, but 
their psychological consequences that may be an important factor for individuals 
diagnosed with DS.  This suggests the importance of exploring the psychological 
consequences of traumatic life events in psychological interventions for patients with 
DS who report such experiences.      
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Moreover, the results on the IASC provide further evidence that individuals with DS 
experience a range of difficulties in personality and self-related functions, including 
dysfunctional regulation of affect, reduced stability in personal identity, externalising 
behaviours, and maladaptive relationship schemas.  Such characteristics are also 
common in individuals diagnosed with borderline personality disorder, a group with 
several shared risk factors and characteristics to those with DS. These findings 
provide further evidence for the presence of marked emotional disturbances and 
dysfunctional coping strategies in patients with DS.  Moreover, the findings pertaining 
to identity impairment suggest that this sample of patients with DS experienced 
instability in the continuity and coherence of personal identity.  This has important 
implications and may be linked to dissociative alterations in identity usually associated 
with dissociative identity disorder, for example.  It seems, therefore, that examining 
processes relating to emotion, identity/dissociation, coping skills and relationship 
schemata are likely to be important for inclusion in psychological interventions for 
patients with DS.  
 
Limitations and directions for future research  
The sample size included here was adequately powered for the design of the study.  
This was achieved through a pragmatic recruitment strategy which included patients 
who were not diagnosed on the basis of the ‘gold standard’ of video-EEG, in addition 
to those who were currently taking AEDs and/or antidepressants.  Regarding 
diagnosis, it is unlikely that misdiagnosis was common in the present sample, 
because those patients diagnosed on the basis of clinical consensus had often 
undergone one or more other diagnostic tests, such as structural neuroimaging or 
routine ictal/inter-ictal EEG.  Moreover, the possible effects of medication were 
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examined statistically, albeit with lower power than would be desirable.  Larger 
sample sizes would provide increased power to carry out more detailed assessment 
of possible medication effects and/or permit rerunning analyses in patients with and 
without video-EEG confirmed DS.   
 
The present study did not include a clinical comparison group.  The main problem with 
comparing performance of patients with DS to healthy controls is that DS diagnosis is 
confounded with medication use, the experience of chronic seizures, mood 
disturbance, and/or impairment in psychosocial functioning.  Whilst including a control 
group of patients with epilepsy might rectify some of these issues, this would not have 
been appropriate in this study given the potential for seizure-related neurological 
factors (e.g. mesial temporal sclerosis) to influence the processes under investigation 
(63).  Other groups, such as those with mild-moderate emotional distress (anxiety, 
depression) or with other conversion or dissociative disorders, might be suitable 
control groups in future studies.  Given the findings pertaining to trauma, it might also 
be of interest to include control groups who do and do not report previous trauma, as 
carried out by Roberts et al (25).  Moreover, it could be valuable to examine 
differences in responses to facial expression stimuli in subgroups of patients with DS, 
such as those with and without comorbid affective, anxiety or dissociative disorders, 
or those with and without antecedent trauma.       
 
Regarding experimental design, there are additional limitations to note.  Due to the 
length of the experiment resulting from SC recording requirements, it was necessary 
to restrict the number of conditions to five expressions, with only one positive 
condition (happiness) included.  Future studies might seek to balance the number of 
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positive and negative conditions.  Moreover, response format could be varied to 
include additional distractor emotion labels in the response options, or perhaps to 
include open-ended responses.   
 
Statistically, a relatively stringent alpha level was adopted for defining significant 
effects due to the large number of exploratory correlations and multiple post-hoc tests 
conducted.  This approach was taken to present a conservative analysis, due to the 
large number of variables measured in a limited sample.  However, some 
effects/correlations would have been considered significant at a lower alpha threshold 
(i.e. p < .05).  It is possible, therefore, that Type 2 errors may have obscured some 
findings in this study.  Researchers may seek to recruit larger sample sizes to 
increase power, and/or adopt a planned comparison approach to analysis, in future 
studies.   
   
Conclusions 
The findings presented are suggestive of an impairment in recognising emotional 
facial expressions in this sample of patients with DS, relative to healthy individuals.  
These tendencies may have developed within the context of significant traumatic life 
events, and associated with maladaptive relationship schemata.  Elevated baseline 
levels of autonomic arousal in the DS group have been replicated with a novel 
measure (SCL) in this study, which supports previous findings.  In contrast, attenuated 
autonomic reactions to emotional facial stimuli seem to be characteristic of some 
patients with the disorder.   
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It is likely that reduced recognition of facial expressions would lead to difficulties in 
interpersonal functioning in daily life; therefore, the deficit may elevate or exacerbate 
levels of emotional distress on an ongoing basis.  As such, this difficulty could 
potentially increase the likelihood of seizure occurrence by contributing to elevations 
in affective distress, which are hypothesised to trigger individual DS.  Importantly, 
misinterpretation of emotional signals during the process of psychological therapy 
might lead to undesirable difficulties in therapeutic relationships between clinicians 
and patients, potentially hindering therapeutic alliance and progress.  As such, these 
findings justify further research, application in clinical contexts and possibly, the 
development of targeted clinical interventions aimed at improving emotional 
perception and interpretation. 
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Table 1. Participant characteristics 
 DS (n = 40) Control (n = 43) Test statistics 
Age (years)  
Median (IQR) 
 
40 (23) 
 
36 (20) 
U (83) = 806,  
p = .62 
Gender  Male = 8 (20%) 
Female =  
32 (80%) 
Male = 8 (18.6%) 
Female =  
35 (81.4%) 
X2 (1, n=83) = 
.026,  
p = .87 
Handedness Right = 30 (75%) 
 
Right = 38 (88.4%) 
 
X2 (1, n=83) = 
2.5,  
p = .11 
Ethnicity White = 32 (80%) 
Non-white = 8 
(20%) 
White = 28 (65.1%) 
Non-white = 15 (34.9) 
X2 (1, n=83) = 
2.29,  
p = .13 
YoE 
 Median (IQR) 
 
12.5 (3) 
 
14 (5) 
U (83) = 631,  
p = .035 
SES (NSSEC) 1 = 18 (45%) 
 
2,3,4 or 5 =  
22 (55%) 
1 = 18 (41.9%) 
 
2,3,4 or 5 =  
25 (58.1%) 
X2 (1, n=83) = 
.083,  
p = .77 
Taking 
medication 
Yes (n = 29, 73%) Yes (n = 10, 23%) 
 
X2 (1, n=83) = 
20.2,  
p < 0.001 
Diagnostic tests Video-EEG (n = 
27, 68%) 
Structural imaging 
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(n = 32, 80%) 
Routine EEG (n = 
36, 90%) 
Seizure 
frequency / 
month  
Median (IQR) 
 
 
 
4.2 (14) 
  
Duration of 
seizure disorder 
(months) 
Median (IQR) 
 
 
 
54 (90) 
  
SD = standard deviation    NSSEC: National Statistics Socio-economic Classification system 
IQR = interquartile range    1 = Higher managerial, administrative and professional occupations 
YoE: years of full-time education (or equivalent)  2 = Intermediate occupations 
DS = dissociative seizures    3 = Small employers and own account workers 
GCSE: General Certificate of Secondary Education 4 = Lower supervisory and technical occupations 
AEDs = anti-epileptic drugs    5 = Semi-routine and routine occupations 
SES = socio-economic status    EEG = electroencephalography 
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Table 2. Cognitive tests 
 DS Control Test 
statistics 
 
WASI 
FSIQ (Mean, SD) 
Vocabulary (Mean, SD) 
Matrix Reasoning  
     Median (IQR) 
n = 40 
103.6 (14.5) 
51.6 (11.1) 
 
54 (10) 
n = 43 
108.1 (13.1) 
55.2 (9.8) 
 
56 (15) 
 
t (81) = 1.5, t (81), p = .14 
t (81) = 1.6, p = .12 
 
U (83) = 746, p = .29 
BFRT (all participants) 
     Median (IQR) 
 
BFRT (minus scores 
<40) (Median (IQR) 
n = 39 
47 (7) 
 
n = 35 
49 (7) 
n = 43 
49 (5) 
 
n = 42 
49 (5) 
 
U (82) = 635, p = .056 
 
 
U (77) = 598.5, p = .16 
WMS-III  
Faces I scaled scores 
(Mean, SD) 
 
n = 39 
10.9 (3.2) 
 
n = 43 
11.1 (2.9) 
 
 
t (80) = .285, p = .78 
DS = dissociative seizures   SD = standard deviation  
IQR = interquartile range   WASI = Wechsler Abbreaviated Scale of Intelligence  
FSIQ = Full-scale Intelligence Quotient  BFRT = Benton Facial Recognition Test 
WMS-III = Wechsler Memory Scale – Third Edition 
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Table 3. Self-report questionnaires 
 DS (n = 
39) 
Control 
(n  = 43) 
Test statistics 
TEC 
  Total (0-29; mean, SD) 
  Impact (1-5; mdn, IQR) 
 
8.33 (4.67) 
4.2 (1.1) 
 
5.69 (3.92) 
3.6 (1) 
 
t (80) = -2.12, p = .037  
U (83) = 493, p = .002 
HADS 
  Dep (0-21; mdn, IQR) 
  Anx (0-21; mean, SD) 
 
6 (7.5) 
9.7 (3.9) 
 
2 (4) 
5.3 (3.2) 
 
U (83) = 266.5, p < .001 
t (81) = -5.58, p < .001 
IASC 
Interpersonal Conflict 
     Mean (SD) 
Idealisation-
Disillusionment 
     Median (IQR) 
Abandonment Concerns 
     Median (IQR) 
Identity Impairment 
     Median (IQR) 
Susceptibility to 
Influence 
     Median (IQR) 
Affect Dysregulation 
     Median (IQR) 
Tension Reduction 
 
 
71 (15.8) 
 
 
68 (24.5) 
 
67 (36) 
 
72 (31.5) 
 
 
62 (29) 
 
77 (34.5) 
 
 
 
63.9 (12.5) 
 
 
58 (17) 
 
51 (16) 
 
54 (17) 
 
 
59 (17) 
 
56 (22) 
 
 
 
t (78) = -2.21, p = .03  
 
 
U (80) = 662.5, p = .19 
 
U (80) = 457, p = .001  
 
U (80) = 466, p = .001  
 
 
U (80) = 733.5, p =.55  
 
U (80) = 348, p < .001  
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Activities 
     Median (IQR) 
 
 
68 (38) 
 
 
57 (19) 
 
 
U (80) = 465, p = .001   
   TEC = Traumatic Experiences Checklist      HADS = Hospital Anxiety & Depression Scale        
IASC = Inventory of Altered Self-Capacities       Anx = anxiety 
Dep = depression    SD = standard deviation 
IQR = interquartile range   Mdn = median 
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Table 4. Facial affect recognition and SC measures  
 n DS Control 
Recognition 
accuracy  
(mean, SE) 
DS = 38 
Control = 41 
 
 
4.85 (0.08) 
 
 
5.21 (.075) 
Intensity rating 
(mean, SE) 
DS = 40 
Control = 43 
 
4.6 (.197) 
 
4.71 (.191) 
SCLs (µS; mean, 
SD) 
     Baseline 
     Task  
DS = 40 
Control = 39 
 
 
5.97 (5.53) 
7.73 (6.11) 
 
 
5.55 (4.64) 
7.14 (5.38) 
Percentage of 
trials with positive 
SCRs (0-100%) 
(mean, SD) 
DS = 40 
Control = 39 
Anger: 28.6 (25.7) 
Disgust: 23.7 (21.3) 
Fear: 23.3 (20.6) 
Happiness: 25.3 (19.5) 
Neutral: 28.7 (20.6) 
Anger: 31.8 (21.4) 
Disgust: 23.03 
(21.8) 
Fear: 27.9 (20.1) 
Happiness: 29.9 
(24.2) 
Neutral: 32.5 
(24.3) 
Characteristics of 
‘autonomic 
responders’  
N (%) 
Male/female (%) 
Age (years, SD) 
DS = 40 
Control = 39 
 
 
 
16 (40) 
3/13 (19/81) 
37.5 (12.3) 
 
 
 
16 (41) 
3/13 (19/81) 
36.4 (12.7) 
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SCR amplitudes – 
‘autonomic 
responders’ (µS; 
mean, SD) 
DS = 16 
Control = 16 
Anger: .232 (.238) 
Disgust: .363 (.376) 
Fear: .323 (.423) 
Happiness: .164 (.147) 
Neutral: .395 (.359) 
Anger: .607 (.822) 
Disgust: .514 
(.767) 
Fear: .71 (.859) 
Happiness: 1.05 
(1.4) 
Neutral: .528 
(.517) 
 SE = standard error   SD = standard  deviation 
SCR = skin conductance response µS = microSiemens 
SCL = skin conductance level 
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SUPPLEMENTAL DIGITAL CONTENT 1 – Details of facial stimuli 
 
Example stimuli 
 
              Disgust                          
Happiness                            Fear 
 
 
 
            
Neutral                              
Anger 
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Full list of facial stimuli (from Ekman & Friesen, 1976) 
 
Practice items: 022, 027, 028 
 
Experimental items:  014, 016, 018, 020, 021, 034, 037, 038, 040, 041, 057, 059, 
061, 064, 065, 085, 088, 089, 091, 092, 093, 095, 096, 098, 099, 101, 104, 105, 
108, 110 
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SUPPLEMENTAL DIGITAL CONTENT 2 - Skin conductance measures: 
acquisition, extraction and reduction 
 
SC data were gathered using a Powerlab data acquisition system and recorded online 
with LabChart software (v6.0, ADInstruments).  Stainless steel field electrodes were 
used to obtain SC recordings.   Participants were requested to avoid smoking and 
consuming caffeine in the hour preceding the start of the session.  All participants 
completed the experiment during the early afternoon (approximately 12-1pm), and the 
room temperature was held constant at approximately 20-22 degrees centigrade.   
 
The SC electrodes were placed on the distal phalanges of the index and middle 
fingers of the non-dominant hand.  A constant voltage (22mVrms) was applied.  The 
SCR signal was sampled at 100 Hz.  A 1Hz (second-order, low-pass) filter was 
applied to reduce noise in the signal.  The signal was calibrated for each participant, 
in order to detect a range from 0-50 microSiemens (µS).   
 
After the SC electrodes were attached, participants were asked to sit quietly during a 
five-minute habituation period, during which time skin conductance levels (SCLs) were 
measured continuously.  The SC traces were visually inspected for obvious noise 
and/or artefact.  Any portions of data that included clear noise/artefact were excluded 
from the analysis.  Mean SCL at baseline was calculated from the average of the 
values obtained during the five-minute pre-experiment resting/habituation period.  
Mean task SCLs were calculated from the average values obtained during the final 
five seconds of each inter-stimulus interval (ISI).  The final 5-seconds of each 15-
second ISI were used for these calculations due to the fact that stimulus-driven phasic 
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SCRs and movement artefact produced by the manual key-press ratings confounded 
SCLs during the earlier section of each ISI and during stimulus-presentation.  In 
measuring tonic SC levels, it is recommended to remove any such confounding 
influence (1).     
 
For skin conductance responses, baseline values for each stimulus were calculated 
from the mean values during the one-second immediately prior to stimulus onset.  
One-second pre-stimulus onset baselines were used to ensure that any previous 
movement artefact/SCR did not influence the baseline measurement, and so that as 
little SCL drift as possible influenced comparison to the phasic SCR.  The maximum 
SCR value occurring between one and four seconds after stimulus onset was then 
taken as the peak SCR amplitude for each trial.  Any trials in which there was a post-
stimulus decrease in amplitude were assigned a value of 0µS.  Responses of .01µS or 
greater were coded as a positive SCR.   
 
These procedures follow well-accepted guidelines in SCR measurement (1, 2).  The 
experimental stimuli were presented for 6-seconds each, which is a standard length of 
time in this type of measurement.  Longer stimulus presentations would have 
lengthened the experiment excessively and may have resulted in disengagement from 
the task, particularly due to the additional necessity of relatively long baseline periods 
between every experimental stimulus (15-seconds) to ensure non-overlapping SCRs.   
 
The first second of the 6-second stimulus presentation is discounted due to the rise 
time of SCRs – any SCRs observed within one second would be likely to have been 
caused by non-stimulus events or artefact (i.e. ‘non-specific SCRs’).  Furthermore, 
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SCRs observed after approximately 4-seconds are more likely to be the result of 
other, undefinable, psychological processes which are not amenable to experimental 
control or definition.  These non-specific SCRs were not considered to be informative 
in this particular study.   
 
 
The amplitude of SCRs for a given stimulus type are the mean of the positive 
responses to that stimulus type, excluding values of zero (2).  Positive amplitude 
values were averaged for each facial expression type, by participant.  These values 
were then used to calculate average SCR amplitudes for each facial expression type, 
by group.  Furthermore, the percentage of valid trials (i.e. trials not including 
noise/artefact) in which a positive SCR occurred was calculated for each participant 
by facial expression type, and averaged by group.   
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